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Subclavian artery aneurysm in association with
congenital absence of ipsilateral internal carotid
artery
Pei-Chun (Cheri) Lin, BA, Glenn R. Jacobowitz, MD, and Caron B. Rockman, MD, New York, NY
Aneurysms of the subclavian artery are rare. Similarly, congenital absence of the internal carotid artery is an extremely rare
vascular anomaly. In this report, we discuss the case of a 54 year-old woman with an unusual aneurysm of the right
subclavian artery in association with congenital absence of the right internal carotid artery. The aneurysm was successfully
surgically repaired. On the basis of the appearance of the aneurysm and the absence of known atherosclerotic risk factors
in this patient, it is hypothesized that the aneurysm is, in fact, congenital and related to anomalous development of the
embryonic aortic arch branches. (J Vasc Surg 2004;39:682-5.)
Subclavian artery aneurysm is relatively uncommon
compared with other peripheral arterial aneurysms.1 Man-
ifestations can range from an asymptomatic supraclavicular
expansile mass to upper extremity pain and neurologic
dysfunction from brachial plexus compression. Aneurysms
involving the proximal subclavian artery are usually caused
by atherosclerosis; less common causes include syphilis,
cystic medial necrosis, invasion of the wall with contiguous
tuberculous lymphadenitis, and idiopathic congenital
causes. In contrast, aneurysms of the distal subclavian artery
are frequently associated with a cervical rib or fibrous bands
producing thoracic outlet syndrome.2 Congenital absence
of the internal carotid artery is also a rare vascular anomaly,
reportedly occurring in less than 0.01% of human beings.3
However, despite its rarity it is one of the more commonly
reported congenital anomalies of the ICA.4 In a review of
the literature we found only one case of subclavian artery
aneurysm in association with congenital absence of the
ipsilateral internal carotid artery.5 We report a second case
with these findings.
CASE REPORT
The patient was a 54-year-old woman who was seen after her
primary care physician auscultated a right neck bruit at routine
physical examination. at further examination an expansile mass
could be palpated in the right supraclavicular area. A carotid duplex
ultrasound scan revealed a possible aneurysm of the right common
carotid artery.
The patient had no significant medical history, and specifically
had no history of hypertension, smoking, diabetes, or other ath-
erosclerotic risk factors. She had no history of angina, coronary
artery disease, or other manifestations of atherosclerosis. Her fam-
ily and surgical history were also unremarkable. There was no
history of trauma. She was referred to our medical center for
further workup.
Physical examination revealed a well-nourished woman in no
acute distress. Heart rate and rhythm were regular. Auscultation of
the neck was significant for a loud bruit at the base of the right side
of the neck. An expansile mass was palpable at the base of the neck
in the supraclavicular area. Upper extremity pulses were normal
and equal.
Magnetic resonance imaging (MRI) and magnetic resonance
angiography (MRA) of the neck and brain were performed. Three-
dimensional time-of-flight MRA of the neck demonstrated the
presence of a bovine aortic arch. The left carotid artery, subclavian
artery, and vertebral artery were normal. The right-sided arterial
system had multiple significant findings. The innominate artery
and right common carotid artery were normal. The external ca-
rotid artery had a low takeoff, originating posterior to the clavicular
head and traveling somewhat anteromedial to the normal course.
The right internal carotid artery was absent on both MRI and
MRA. The right vertebral and subclavian arteries traveled in a
common trunk, which extended to the base of the right side of the
neck to the lower pole of the right lobe of the thyroid gland; at this
location there was a multilobulated, swirled-appearing aneurysm,
3.5 cm at its largest diameter. Three-dimensional time-of-flight
MRA of the circle of Willis demonstrated no flow within the right
internal carotid artery petrous and cavernous segments, consistent
with absence of the right carotid artery. There was normal cross-
filling of the right anterior cerebral artery and the right middle
cerebral artery from the posterior and left cerebral circulation.
Cerebral angiography was performed (Figs 1 and 2), which
confirmed MRA findings.
Surgical resection of the aneurysm was performed (Figs 3 and
4). The operation began with a right-sided supraclavicular incision;
with some difficulty the complex multilobed aneurysm structure,
approximately 3.5 cm in diameter, was dissected. There was no
apparent gross atherosclerosis of the surrounding vessels, although
a moderate degree of tortuosity was noted. The aneurysm was
saccular and multilobulated. The aneurysm was resected, and an
interposition graft was performed with 7-mm Dacron. The orifices
of both the vertebral artery and the right subclavian artery were
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incorporated into the distal anastomosis. Intraoperative arterio-
grams revealed an excellent result. The perioperative course was
uneventful, and subsequent imaging studies have revealed good
patency of the graft and no recurrent aneurysmal disease during 2
years of follow-up. Pathology reports showed portions of arterial
wall with moderate calcific atherosclerosis and partially recanalized
thrombosed artery.
DISCUSSION
Subclavian artery aneurysms are uncommon. Because
of the relative rarity of these aneurysms, the exact natural
history and overall incidence are unknown.2 However, in
1982 Hobson et al6 reviewed the world literature on the
topic and found only 171 reported cases of aneurysms
involving the subclavian artery. These account for approx-
imately 1% of all peripheral aneurysms. Most patients (90%)
have no symptoms at presentation. The most common
initial symptom is distal embolization (68%). Other signs
and symptoms include upper extremity claudication, pain,
brachial plexus palsy, and digital tissue loss or ulceration
secondary to recurrent embolization.1 Standard manage-
ment of subclavian aneurysms involves resection and rees-
tablishment of arterial continuity, with a primary anasto-
mosis for small lesions or, more commonly, an
interposition bypass graft. For proximal right subclavian
aneurysms, median sternotomy with extension into the
supraclavicular fossa is usually necessary to gain adequate
exposure for proximal control. For proximal left subclavian
aneurysms left-sided thoracotomy may be necessary. For
aneurysms involving the middle and distal subclavian ar-
tery, a supraclavicular incision often provides adequate
exposure, and may be complemented with an infraclavicu-
Fig 1. Arch aortogram demonstrates multilobulated, swirled-ap-
pearing aneurysm (arrow) involving the right subclavian and ver-
tebral arteries.
Fig 2. Selective injection of the right subclavian artery. A, Proxi-
mal right subclavian artery; B, right vertebral artery; C, distal right
subclavian artery; D, subclavian artery aneurysm. Arrows demon-
strate apparent outpouchings of aneurysm sac.
Fig 3. Intraoperative photograph of right subclavian artery aneu-
rysm. A, Vessel loop around proximal right subclavian artery; B,
vessel loop around right vertebral artery; C, distal right subclavian
artery. Arrows demonstrate outpouchings of aneurysm sac noted
on preoperative arteriogram.
Fig 4. Resected right subclavian artery aneurysm. Arrows demon-
strate appearance of “buds” from inside the aneurysm sac.
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lar incision for distal control.2 Claviculectomy may occa-
sionally be required.
Congenital absence of the internal carotid artery is
exceedingly unusual, and its cause is unclear.4 According to
Florio et al,7 approximately 100 cases have been reported in
the literature since Tode described the first case in 1787. In
most patients this vascular anomaly is asymptomatic,7 be-
cause there is sufficient collateral blood supply from the
contralateral internal carotid artery, external carotid artery,
or vertebrobasilar artery systems.4 Some patients, however,
may have symptoms related to cerebrovascular insuffi-
ciency, cerebral compression from enlarged intracranial
collateral vessels, or complications associated with cerebral
aneurysm. They may have recurrent headache, blurred
vision, cranial nerve palsy, and hemiparesis. It should be
noted that an increased occurrence of intracranial aneu-
rysms has been documented in these patients. In patients
with a normally developed internal carotid artery the prev-
alence of intracranial aneurysm is estimated at 2% to 4%,
and in patients with congenital absence of the internal
carotid artery prevalence ranges from 24% to 34%.7 Diag-
nosis of congenital absence of the internal carotid artery is
made with skull-base computed tomography (CT), MRI,
MRA, or conventional or digital subtraction angiography.7
Other congenital anomalies of the internal carotid artery
include duplication,8 aplasia,9 aberrancy,10 and persistence
of the stapedial artery.11
We believe this is the second report in the literature of
a subclavian aneurysm associated with congenital absence
of the ipsilateral internal carotid artery. While atherosclero-
sis is a possible cause of the subclavian aneurysm, it is
somewhat unlikely, given the age and gender of our patient
and the absence of other manifestations of atherosclerosis
and traditional atherosclerotic risk factors. The multilobu-
lated appearance of the aneurysm and absence of the ipsi-
lateral internal carotid artery raise the possibility that anom-
alous embryonic development of the aortic branch vessels is
the underlying pathophysiologic cause of this aneurysm.
The large, lobulated structure suggests buds or outpouch-
ings of potential vessels of the aortic arch branches that may
have failed to develop in utero and persisted, ultimately
resulting in a congenital aneurysm. However, the patho-
logic finding of calcific atherosclerosis may indeed repre-
sent development of atherosclerosis superimposed on ab-
normal embryonic development. Perhaps the unusual
morphologic features of this aneurysm created a hemody-
namic situation that predisposed to the development of
atherosclerosis. Aneurysm degeneration has been described
in association with other aberrant or anomalous arterial
development, such as persistent sciatic artery12 and aber-
rant right subclavian artery.13
Embryonic development of the aortic arch arises from
the aortic sac, the most distal part of the truncus arteriosus.
The aortic sac contributes a branch to each new arch as it
forms, giving rise to a total of five pairs of arteries. These
vessels appear in a cranial to caudal sequence; thus they are
not all present simultaneously. The first aortic arch, which is
obliterated by day 27, persists to form the maxillary artery.
Soon after, the second aortic arch also disappears, and the
remaining portions of this arch form the hyoid and stape-
dial arteries. The third aortic arch forms the common
carotid artery, the external carotid artery, and the first part
of the internal carotid artery, with the remainder of the
internal carotid artery being formed by the cranial portion
of the dorsal aorta. The fourth aortic arch gives rise to
different vascular structures on its right and left sides. On
the left it forms part of the arch of the aorta, between the
left common carotid and the left subclavian arteries. On the
right it forms the most proximal segment of the right
subclavian artery. The fifth aortic arch either never forms or
forms incompletely, and ultimately regresses. Finally, the
sixth aortic arch, also known as the pulmonary arch, forms
the proximal segment of the right pulmonary artery from
the proximal part of its right side. On its left side the distal
part persists during intrauterine life as the ductus arterio-
sus.14
Surgical treatment of the aneurysm was recommended
in our patient, because of the size and location of the
aneurysm and because of its unknown cause and potential
for rupture or other complication. While ultimately repair
was accomplished through a supraclavicular incision alone,
the surgical team was prepared to perform either sternot-
omy or claviculectomy, if required. Before supraclavicular
exposure an endovascular occlusion balloon was placed in
the proximal subclavian artery as a method for potential
proximal arterial control, should the aneurysm have been
entered inadvertently.
In conclusion, this report describes the case of an
unusual subclavian artery aneurysm in association with
congenital absence of the ipsilateral internal carotid artery.
The unique characteristics of the multilobulated aneurysm
may be explained by impaired embryonic development of
the vessels of the aortic arch branches.
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